PRESERVATION COPY BY N2CKH 


110 LINEAR AMPLIFIER 


linear amplifier designed to match 
ansceivers covering ham banda 160 through 


The FL-110 de ав all во 
the FT-3018 and FT-7 


10 meters. 


The FL-110 uses а pair of 58 transistors in a push-pull, 
Насаг amplifier circuit configuration with negative 
ducing the distortion and spurious radiation 


broad ап 
feedback 


"The Automatic Level Control Ci 
allow the highest ауе 
clipping, and, protects 
overdrive 


ols the excite gain ta 
tion caused by ponle 
from destruction due to 


Anis 
a transmitted signal or P 


тва! change-over relay is operated automatically by elther 
Switch in the exciter. 
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SPECIFICATIONS 


Circuit Ё 


Frequency Coverage E 


Wave Form - 


Max. Drive Power - 


Input Impedance - 
Output Impedance. - 


Мах. Input Power - 


Distortion > 
Spurious Radiation. - 


Power Requirement 5 


Transiatorizod push-pull 


wide-band linear amplifier, 


Ham bands 160 through 10: 


meters. 


SSB, АМ, CW and FSK. 


15 watts CW, SSB 
Awatta AM, FSK 


50 ohms usbalanced 


50 ohms unbalanced 


200 мана DC SSB, CW 
75 мана DC FSK 


30 мама DC AM 


Dexter than 31 du 


Le 


than +40 db 


13,5۷ DC 110% negative ground 
Hecelve 0.08 ampa 
Transmit 17 amps at 100 watts 


120(W) x 100(H) х 20000) m/m 
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[EXCEEDING CURRENT LEVEL AS USTED IM OPERATING MANUAL 


MAY CAUSE SPURICOS IN VIOLATION OF FCC RULE 81.73. 
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cup 


Switch to turn power "ON" 
Switch selecta relay hold time 


Relay thew in 0.1 - 0,2 seconda 
0, 3 - 1,0 seconda 


ich selects the Amateur band 
between 150 and 10 meters. 


Green lamp indicates receive mode, 
Med lamp indicaten transmit modo. 
Red lamp indicates that the AFP 
circuli 18 in operation and that the 
linear amp is shut down, 


Input connector jor the drive 


2C-13.5V, 20A power input. 
External PTT control terminal 
fs included 


Switch to select relay polarity. 


INSTALLATION AND OPERATION 


‘The FL-110 Linear Amplifier i installed and operated very simply. 
Jt requires only а 13.5 volts DC power source and an antenna. 
However, the following pointe are very important, therefore, please 
read them carefully before installing and opersting the FL-110. 


CAUTION | 


PERMANENT DAMAGE WILL RESULT IF THE 
WRONG POLARITY OF DC POWER VOLTAGE 

18 APPLIED ТО THE FL-110. OUR WARRANTY 
DOES NOT COVER THE DAMAGE WHICH WOULD 
RESULT TO THE AMPLIFIER IF THE INCORRECT 
POLARITY WAS APPLIED. 


‘The PL-110 will operate satisfactorily from any 12 - 14 volte DC power 
source having а 20A current capacity. When making connections to the 
power source, be certain the the ORANGE lead ia connected to the 

Чив negative (7). 


‘The power cable should be яв short 
drop and to provide a low Linpedance path (ram the Y 
power supply. 


Prior to operating the FL-110 in a mobile installation, the automobile! 
voltage reyulator setting ahould be checked. In many vehicles, the 
voltage regulator is very poor and, fx some cases, the regulator may 
be adjusted for an excessively high charging voltage. [tin necessary 
lo curefully act the regulator во that the highest charging voltage do. 
зог exceed 14 vols. 


possible to minimise voltage 
10 to the 


No special installing precautions need be observed if adequate 
ventilation space 18 available. However, it ia recommended that 
excessively warm locations, such эт car heater ducts, should be 
avolded. The FL-110 should be Installed in such a way во that the 
heat wink in on top. 


It ip also very баронам that the antenna used with the FL-110 
presente a fairly close 50 ohma non-reactive load. li the SWH is as 
high as 2:1, che output power decreases and the AFP circuit will 
work with SWR 3:1 to protect the power transistor. 


The FL-110 can be keyed either mansally от autrmatically. 


For manual operation, use the accessory relay output of the 
transceiver in use as illustrated in Fig. 1. With this interconaection, 
the PL-110 is keyed by push-to-talk operation of the transceje 


Carefully examine the relay functlos of the transceiver. 


‘The switch marked РТТ on the rear panel should be set to (-) for 
the transceiver which has the accessory relay contact close to ground 
in transmit (FT-101 series). It should be set to (+) position for the 
transceiver which has the relay contact close to a poallive voltage in 
tranamit (FT-301 series), 


Use а coax cable (or the connection between the transceiver and the 
114:110 linear amplifier, 


E 


‘THE DRIVING POWER SIIOULD ХОТ EXCEED 15 WATTS 
UNDER. ANY CIRCUMSTANCES, 


DO NOT KEY THE FL-110 WITHOUT THE PROPER ANTENNA 
BEING CONNECTED. 


IHE COLLECTOR OF THE PA TRANSISTOR 15 CONNECTED 
TO THE POWER SOURCE AND DRAWS 5 MILLIAMPS WHEN 
THE POWER SWITCH IS AT "OFF" POSITION. THEREFORE, 
IT IS RECOMMENDED TO DISCONNECT POWER CABLE ГНОМ 
THE BATTERY WHEN THE Ft.-110 15 NOT BEING USED FOR 
SEVERAL MONTES. 


Figure 1 Figure 2 


When the power switch is set то ГОРЕ" position, the PL-110 
does not operate and the antenna is directly connected to the 
transceiver. When the power switch is "ON", s green lamp 
Lights up an the FL-110 is keyed together with the transceiver. 
On tranamit, а red lamp lights up. 


‘The PL-110 сап operate automatically when the sransceiver la 
operated by VOX [voice controlled) mode. The transmitter 
carrier from the transcelver controls the change-over relay 
inthe EL-110. The relay hold time is act to either FAST or 
SLOW to select delay time of the change-over relay. When 
the FL-110 is орега:ед with the lower driving power of Leas 
than 1 wats, the carrier operated change-over circuit does not 
function. 


CAUTION 


IF THE AFP (AUTOMATIC FINAL PROTECTION) 
CIRCUIT STARTS TO WORK, A RED WARNING 
LAMP LIGHTS UP SHOWING THAT THE LINEAR 
AMPLIFIER 15 NOT FUNCTIONING, 


1E THIS HAPPENS, TURN THE POWER SWITCH 
"OFF" AND CHECK FOR THE CAUSE OF TROUBLE 
WHICH WIL. ВЕ EITHER А DEFECTIVE ANTENNA 
SYSTEM OR OVERDRIVE FROM THE EXCITER, 


AFTER ELIMINATING THE PROBLEM, THE AFP. 
CIRCUIT CAN BE RESET BY TURNING THE POWER 
SWITCH "ON". 


CIRCUIT DESCRIPTION 


‘The PL-110 consists of four major parts -- COUPLING UNIT, 
CONTROL UNIT, BOOSTER UNIT asd LPF unit. On recelve 
mode, a received signal is fed through 21, RLI and J2 to the 
transceiver antenca terminal. 


‘On transmit, the output signal from she tranaceiver antenna 
passes through the CM coupler T101 in the coupler unit РВ-1680 
where the RF voltage le detected and applied to the control unit 
25-1681 in order to activate the relay ВЫ. 


A forwarding wave 18 detected by the voltage doubler rectifier 
DIOL and D103, 15-1007 and a reflected wave ia detected Бу D102 
and 0104, 15-1007, The rectified DC voltages are applied to a 
samparalar 0204, АРС -271С which controls relay driver, 

(201, 250372 and 0208, 2SCT3SY. With high selected wave 
such as УЗУК 1:3, the output of 0204 is low and the relay driver 
creuit does not function, 


A part of the DC voltage obtained ¿rom the forwarding wave La 
applied to the AFP circuit in order to operate KL20: to disconnect 
the activating voltage for RL! thus peotectng the PA transistors 
{sam damage due to overdrive. The relay hold time is set to either 
FAST ог SLOW by adding C201 for a longer discharge time. 


When RLI Is activated, the blas voltage ia 
and tho amplifier atarta to operate, 


plied to the PA trannistorn 


‘The driving power is fod through the equalizer circuit consisting of 
11210, R211, C1201, C1202, А1201, №1202 and 1.1201 to the input 
transformer T1201 to бе amplified by 01201 and Q:202, ЗЕР -1427 which 
works ав а wide-band linear amplidies in a push-pull configuration, 


The Negative Veedback circsit consisting of Ri206, 11204, 1204. 
and 11203 improves te stability and the Linearity of the PA stage, 


‘The 13.5 Volt DC voltage is regulated to 0.65 volta by а regulator 
QI203, 250235 to be uacd as Маа for O1201 and 1202. 01203 in 
controlled by the voltage generated hy 01201 and 01202, 10D10 which 
varies in accordance with the temperature of the final transistor in 
order to protect the final transistor. 


"The amplified output 18 fed through tae Low-Pass Filter Unit, PB-1577 
which reduces the harmonic radiation, and then passes through relay 
RLI te the antenna. 


A portion of the output power le coupled through 1301 to the AEP 
circuit. 


The DC voltage obtained by rectifying the forwarding power with 
D302 and D304, 18-1007 18 fed to 0293, CWCIB which controle 
RL201 to open ВТ. when the output power exceeda preset value 
aot by VRGUL. 


The DG voltage obtained by a reflected power caused Бу high VSWR 
(more than 1:3) also controls 0203 to open RL. 


MAINTENANCE AND ALIGNMENT 


Your FL-110 Linear Amplifier hie been carefully aligned ard tested 
at our factory prior to shipment. The reliability of the solid state 
devices used in the FL-110 should provide years of trouble-free 
service if the amplifier is not abused, and, normal routine maintenance 


la carried out, 


‘The following precautions should be observed to prevent damage to 
the FL-110, 


(a) Do not exceed 14 Volts DC at the power receptacle. 
When operating mobile, check the battery voltage 
under load (full output on CW) with the engine 
running fast enough so that the car ammeter 

hows a "charge". Also, do not operate the 

FL-110 if the supply voltage is below 12 Volts DC. 


(b) Avoi direct exposure to sunshine от water. 


(в) Амо extremely warm locations авд maintain free 
ir circulation aroune the hest aink. 


he FL-110 does aot requise realignment with normal usage. Service, 
от replacement of a major component, may require subsequent realignment 
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DELAY ADJUSTMENT (унго!) 
‘The relay hold time can bo adjusted by VR2Ol. Clockwise 
rotation of VR201 will produce longer hold time. 


BALANCE ADJUSTMENT OF CM COUPLER (TC101, TC301) 


Set the power switch to "OFF", Connect dummy load (watt moter, 
ҮР-150, to antenna connector. Set the output power of the exciter 
to 10 watts on the 3,5 МНЯ band. Connect a ҮТҮМ between а check 
point marked "Rin the control unit (+) and ground (-), Adjust 
ТС101 for a minimum VIVM reading (less than 0.05), 


Connect plus (+) lead of VIVM to ТРЗО in the LPF unit, Set 
the power switch to "ON". Adjust TC301 for a minimum УТУМ. 
reading (less than 0.1 volta). 


AFP 


¡CUIT ADJUSTMENT (VR202, VR203, VR3O1) 


Prior to this adjustment, complete the adjustment of CM coupler 
Heneribed in Step (2). 


Set ҮД202 to а fully clockwise position and VA201 to a fully 
counterclockwise position in the control unit. Set VILO! in the 
LPF unit to a fully clockwise position. Connect the dummy 

load /wattmeter to the antenna connector and apply 3.5 МНЕ 

20 watts carrier signal from the exciter. Slowly advance VR202 

in a counter -clockwise diroction and set ҮК202 to the point where 
the AFP relay ir activated, Tura the power switch "OPI" and 
adjust the exciter output to 15 мана, Turn the power awitch "ON", 
The AFP circuit should aot work with а 15 мана drive power, 

Ш it should work with 15 watts, slowly advance VR203 in a clockwise. 
direction. 
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Repeat thia procedure until the AFP circuit works without fail 
with a 20 watts input and docs not work with a 15 watts input. 


Thes, rotate VR301 in a couster-clockwise direction until the 

AFP circuit is activated. Slowly rotate the VILSO] back approximately 
5 degreea in a clockwise direction. Set the exclter to receive, 
Connect VSWR meter, antenna coupler and dummy load /wattmetor 

io the antena connector, ‘Transmit on 3,5 МНа and adjust exciter 
output and antenna coupler to produce VSWR 1.3 at 70 watts output, 


lowly rotate YR203 in a clockwise direction until the AFP circuit 
is activated. 


GARRIER CONTROL CIRCUIT ADJUSTMENT (уклон) 


After completion of above procedure, disconnect the PT 
connection between the exciter and FL-110. Set VRIOL to 
a fully clockwise position. Turn the power switch "ON" 
and apply 3.5 Mila 10 watts CW signal from the exciter 
Carefully rotate VRIOI in a counter-clockwise direction 
ший the relay ia activated, Recover the РТТ connection. 


PA BIAS ADJUSTMENT (VRI2ON 


This adjustment is only required when the DA power tranalstora 
are replaced, Otherwise, please бо not adjust the VRI2O] an 
an incorrect setting will resul 


lamage ta the PA tranalator 


Connect 1A ammeter in the power supply line (cut red wire) to 
measure PA collector idle current. Disconaect the exciter from 


the FL-110. Set PTT awiteh to (-) position, Connect PTT terminal 
(pin 4) to ground, Tu 
tor 


power awitch "Ом". Adju 
GomA idle current, Rernove the a 
recover the міні 


vaızdı 
meter {ram the circuit 
‘cut for the ammeter installation. 


PARTS LIST 


1219 


MAIN CHASSIS 


25WV 470,4 


10D1(1N4002) 


T TRANSFORMER 
1201 INPUT 


+ 220025 


E CAPACITOR 1201 OUTPUT #220026 
CERAMIC DISC ERBE с EES 


1, 3 50WV 0.047, К ы INDUCTOR 


ARI AAA 7 КЕ СНОКЕ # 220034 
RL RELAY 1202 RF CHOKE # 220041 
AP3241 HC4 DCI2V | 1203,1204 RF CHOKE 8 220035 


] AP384455 НС4 55 BIT лаа сок. ASA 


5 SWITCH 
POWER 6 
DELAY маи W О – 9216 


_ BAND 2 2 602003505 #003506) _ 


COÜPLER UNIT 
PB PRINTED CIRCUIT BOARD 


1680 (А- 7.) 


DIODE 


Ge(GB) 151007(1М270) 


RESISTOR 
CARBON FILM 


_ INPUT 150 239 


POWER QMS AB6M 


103, 104 KW 2 


101 4W 10K 9 


VR  POTENTIOMETER 

BOOSTER UNIT | 101 EVL-VOAA 00854 50КОВ 
PB _ PRINTED CIRCUIT BOARD AAA ESA EA 
14441) 
а TRANSISTOR 101,102 50WV 180PF 
1201, 1202 SRF 1427 жакин н RARA 
1203 2SD313E(2SD235) 


D DIODE НОСКИ CENA 
1201,1202 10010 TC TRIMMER CAPACITOR 


101 ECV-1ZW 10х40 10РЕ 


PR RESISTOR O] 
1207 ZW 330 
1203, 1205 VW 158 |] nnn 

$ 
INN 
o cod 
EAS AA EA PE VR Ia MM 
CONTROL. UNIT 

1201 5W зо 

1210 6W 240 Q IC, TRANSISTOR & THYRISTOR 

204 IC „РС 2716 

201 Тг 25С 372У 
1201 V18K3-2 5КОВ 202 2536 7387 

208 Thyristor CW_01B 
с CAPACITOR “== 

DIPPED MICA D DIODE 

203,204 Ge(GB)___1S1007(1N270) 
1201 500W V 430PF 
1209 500W V 750PF [od 

| | CARBON FILM 

209 AW 390 Q 
1210,1213,1220 50WV 0.1.F 205 AW 680 Q 

208 WW 1KQ 
ELECTROLYTIC 206 мм 27K Q 
1211 16WV 330.F 202 AW 33K Q 


1212 25W V 10A F 201 IW 390K © 


2 D$. 


Ан m 
CERAMIC base 


DEM 


FRE на 
ша 


Fre таныр ада а 


то тпанвгрямен. 


